Construction and bacterial expression of a recombinant single-chain antibody fragment against Wuchereria bancrofti SXP-1 antigen for the diagnosis of lymphatic filariasis.
Global programmes to eliminate lymphatic filariasis (GPELF) require mapping, monitoring and evaluation using filarial antigen diagnostic kits. To meet this objective, a functional single-chain fragment variable (ScFv) specific for filarial Wuchereria bancrofti SXP-1 (Wb-SXP-1) antigen was constructed for the diagnosis of active filarial infection, an alternative to the production of complete antibodies using hybridomas. The variable heavy chain (VH) and the variable light chain (kappa) (Vκ) genes were amplified from the mouse hybridoma cell line and were linked together with a flexible linker by overlap extension polymerase chain reaction (PCR). The ScFv construct (Vκ-Linker-VH) was expressed as a fusion protein with N-terminal His tag in Escherichia coli and purified using immobilized metal affinity chromatography (IMAC) without the addition of reducing agents. Immunoblotting and sandwich enzyme-linked immunosorbent assay (ELISA) were used to analyse the antigen binding affinity of purified ScFv. The purified ScFv was found to recognize recombinant and native Wb-SXP-1 antigen in microfilariae (Mf)-positive patient sera. The affinity of ScFv was comparable with that of the monoclonal antibody. The development of recombinant ScFv to replace monoclonal antibody for detection of filarial antigen was achieved. The recombinant ScFv was purified, on-column refolded and its detection ability validated using field samples.